H U M A N A L L E R G Y T O M A M M

EXPERIMENTAL
In order to obtain further evidence studies were made on the serum of four patients by the method of in vitro neutralization of antibodies and subsequent local passive transfer, as described by Walzer (2) . In order to prevent chemical contamination (mixing) of allergens special precautions were taken in the cleansing of glassware and when syringes were used for intradermal tests and antibody neutralization a new syringe and needle were set aside and used for each individual animal serum.
The reagin-bearing serum of the patient 0.50 cc., and the neutralizing animal serum, 0.50 cc. of 1-100 dilution, were drawn into a 1.00 cc. tuberculin syringe, thoroughly mixed, and refrigerated in the syringe until the following day. This mixture was then injected intradermaUy, 0.10 cc. into each of eight (or nine) skin sites, into a person not allergic to any of the sera used. The sites were marked accurately with ink and at a later time, usually after 1 to 3 days, each site was tested with a different serum, 0.02 cc. intradermally, as indicated in Tables II to V. The controls, as indicated in the tables, consisted of (1) chicken serum, 1-100 dilution, 0.02 cc., injected into skin sites previously injected with a mixture of the patient's reagin-bearing serum plus mammalian serum; (2) the patient's serum plus chicken serum, refrigerated and injected into skin sites which were later tested with the various mammalian sera and also with chicken serum; (3) the various mammalian sera, 1-100 dilution, 0.02 cc., injected into previously uninjected (normal) skin sites of the same recipient on whom the tests were being done.
Only one mammalian serum-reagin-bearing serum mixture was injected into a given recipient on the same day in order to guard against the possibility of one mammalian serum diffusing from its site of injection and neutralizing antibodies at some other injection site--antibodies which had previously been mixed with some other mammalian serum. The possibility of neutralization of anibodies by allergens absorbed from the alimentary tract was considered but it was found that the eating of cooked beef (chiefly striated muscle) between the time of injections of the reaginbearing serum and subsequent skin test did not interfere with the local passive transfer reaction to cow serum.
Experiments involving in vitro neutralization and passive transfer of reagins are subject to certain difficulties, among which were noted:
1. Certain persons are poor recipients, i.e., they do not readily accept local passive transfer of hypersensitiveness.
2. The site of passive transfer may be partially refractory for several days after injection of the reagin-bearing serum.
3. Excess allergen, from the allergen-reagin mixture, may be absorbed from the injection site and may neutralize reagins at a distant skin site, including those of the positive controls, which, in these experiments were placed in the opposite arm.
4. Scrupulous cleanliness of glassware must be observed in order to prevent mixing of allergens. It is best to reserve a separate syringe for each allergen. For these and other reasons it was often necessary to repeat the transfers several times in order to obtain satisfactory results. The results of many experiments had to be discarded entirely. When precautions are observed and the proper controls carried out, however, it is believed that the results are reliable and warrant certain deductions.
FINDINGS
As indicated in Tables II to V the hypcrscnsitivcness was partially specicsspcci~c as proven by the fact that, in each case, onc particular mammalian serum (dog in cases 16 and 22, horse in No. 18, sheep in No. 21) neutralized reagins for all mammalian scra with which tests wcrc made, whereas the other mammalian scra neutralized reagins for themselves alone or for themselves plus one or several additional scra but not for all sera. The ability of any particular mammalian serum to neutralize rcagins for other mammalian sera varied with the different reagin-bearing sera, thus indicating that the rcagins for any one particular mammalian scrum differed in different individual patients.
DISCUSSION
The neutralization by one allergen of antibodies for another allergen may be explained in three ways. (I) By assuming that antibodies are not absolutely specific but may react not only with the allergen which stimulated their production but also with other allergens having a closely related chemical structure. Evidence that this is one correct interpretation has been presented by Landsteiner working with artificial, conjugated compounds (5). (2) By assuming that immunologically related substances, such as mammalian sera, arc mixtures of two or more allergens and contain one or more of these allergens in common. (3) By assuming that a single molecule may contain multiple allergenic dctcrminants and that different chemical compounds obtained from different sources contain one or more of these determinants in common, as suggested by the work of Hooker and Boyd (6) .
In several of the cascs reported here it will be observed that antibodies for a given mammalian serum, obtained from one patient, were neutralized by several other mammalian sera, whereas antibodies for the same serum, obtained from another paticnt, were not entirely neutralized by the same sera. This fact definitely proves that the antibodies for this particular mammalian serum obtained from two d~ercnt sources arc not identical. These differences in antibodies may bc partially explained by assuming that the antibodies were brought into existence as the result of stimulation by different allergens, in one case, for example, by an injection of horse serum, in another by the eating of mutton, and in a third by the inhalation of dog dander, and so forth.
Several of the original twenty-two patients included in the previous report wcrc sensitive to only one of thc scra with which they were tested. Others were sensitive to several sera in varying degree, the reactions ranging from strongly positive to certain sera to negative to one or more other sera. The degrees of sensitivity to these different sera varied greatly in different patients; certain sera gave strongly positive reactions in some patients and negative reactions in others. It follows that the (fixed tissue) antibodies in these patients are different. The absorption experiments described above have demonstrated that the antibodies, in some cases, are not entirely species-specific. These facts suggest that the antibodies for a given mammalian serum, obtained from different patients, are directed against (specific for) different allergenic elements in that serum.
The fact that several of these patients were found to be sensitive to all the mammalian sera with which they were tested, except human serum, suggests the possibility of an allergen common to all mammalian sera except that of man. This assumption logically calls for another, namely, the existence of an allergen common to all mammalian sera except that of the horse, etc. Thus each mammalian serum would be assumed to be characterized not only by a species-specific factor but also by the absence of an allergen common to all other mammalian sera, and the presence of innumerable common allergens --a conclusion which is very improbable, if not absurd. This difficulty may be overcome, however, by assuming the existence of a relatively small number of allergenic complexes or determinants, present in the various mammalian sera in different numbers and combinations, certain of the complexes being absent in certain sera and present in other sera. One may suppose that mammalian sera contain many allergenic elements. Among these there is at least one for each species which is species-specific. The others vary in their distribution among different species. Certain of these elements have a wide distribution, while others have a more limited distribution. The serum of any one species of mammal is lacking in one or more of the elements which are present in the sera of some of the other species. One would have to assume that different human individuals react differently in their response to the same complex of allergenic stimuli (3). This assumption, however, is in agreement with the clinical fact that different individuals in the same environment, inhaling the same substances (pollens, for example) become sensitized to different substances or to the same substances in different degrees. It is also in agreement with the experiment of Landsteiner, et al. (4) (in another type of allergy) in which two chemicals, paranitrosodimethylaniline and dinitrochlorobenzene were applied to the skin of man. Certain individuals became sensitized only to the former, others only to the latter, while others became sensitized to both but in varying degree to each. This hypothesis explains: (1) positive reactions to many mammalian sera in persons who have probably had contact with only one or a few of these sera; (2) positive reactions to certain sera, such as those of the guinea pig, porpoise, opossum, and elephant, contact with which (even through the medium of the respective danders) is very rare in the general population; (3) positive skin reactions to horse serum in persons in whom there is no history of contact with horses and no history of injection of horse serum preparations. In such cases the hypersensitiveness may have resulted from the eating of (partially cooked) beef, pork, mutton, or other mammalian meat, or perhaps from the inhalation of the dander of the cat, dog, or other mammal. This hypothesis does not, of course, exclude the possibility of species-specific sensitivity to several different mammalian sera in the same individual, nor does it deny the possibility that antibodies may react with substances closely related chemically to those which stimulated their production.
SITM~ARY
Four patients allergic to many mammalian sera were found to have circulating, skin-sensitizing antibodies for these sera. A study of these antibodies by in vitro neutralization and subsequent local passive transfer showed that, in the case of each patient, one particular mammalian serum neutralized antibodies for all sera whereas other mammalian sera neutralized antibodies for themselves alone or for themselves plus one or several additional sera but not for all sera. The possibility of multiple common allergenic determinants in mammalian sera is discussed. 
